Abstract: Geomechanical assessment of rocks requires knowledge of phenomena that occur under the influence of internal and external factors at a macroscopic or microscopic scale, when rocks are submitted to different actions. To elucidate the quantitative and qualitative geomechanical behavior of rocks, knowing their geological and physical-mechanical characteristics becomes an imperative. Mineralogical, petrographical and chemical analyses provided an opportunity to identify 15 types of igneous rocks (gabbro, diabases, granites, diorites, rhyolites, andesites, and basalts), divided into plutonic and volcanic rocks. In turn, these have been grouped into acidic, neutral (intermediate) and basic magmatites. A new ranking method is proposed, based on considering the rock characteristics as indicators of quantitative assessment, and the grading system, by given points, allowing the rocks framing in admissibility classes. The paper is structured into two parts, experimental and interpretation of experimental data, showing the methodology to assess the quality of igneous rocks analyzed, and the results of theoretical and experimental research carried out on the analyzed rock types. The proposed method constitutes an appropriate instrument for assessment and verification of the requirements regarding the quality of rocks used for sustainable construction.
Introduction
Since the dawn of civilization, rocks have been used for construction purposes. In time, the use of rocks under a variety of forms became increasingly complex, as a reflection of cultural and historical trends of the human society [1, 2] .
On the Romanian territory, the natural occurrence of useful rocks is widely spread on the foreland zone and on the Carpathian structures. These rocks have multiple uses in constructions and various other civil/industrial sectors. Besides being used as raw material in buildings, roads and a variety of miscellaneous engineering works, depending on their petrographic type, these useful rocks are also used for ornamental/decorative purposes [2] [3] [4] .
Given their wide spectrum of utilizations, the interest for mapping new reserves and prospective areas of useful rocks becomes crucial. This interest is enhanced by the rapid development of the Mutihac, 1990 ).
Characterization of Studied Magmatic Rocks from South Apuseni
Magmatic rocks form one of the three major groups of rocks, resulting from cooling and solidification of magma inside the crust or near the surface; relative to the solidification time, these rocks are classified as follows: volcanic rocks stratified or eruptive, with fine grain (acidic rocks and basic rocks that includes mainly basalts) and plutonic massive characterized by the presence of crystals of larger size as compared to the first category (acidic rocks category that includes granite, and basic rocks as gabbro-a classification of igneous rocks was performed in 1966 by Mason and taken up by other researchers [13, 14] ), classification performed based on the mineral composition and relative to way of formation of these rocks (see Figure 2 ). In Southern Apuseni are known associations of igneous rock formed in three distinct phases of the alpine cycle [15] : Jurassic-Cretaceous lower magmatic rocks, equivalent of ophiolite magmatic rocks; Paleocene-Upper Cretaceous magmatic, equivalent of laramic magmatic rocks; and Neogene- Mutihac, 1990 ).
Magmatic rocks form one of the three major groups of rocks, resulting from cooling and solidification of magma inside the crust or near the surface; relative to the solidification time, these rocks are classified as follows: volcanic rocks stratified or eruptive, with fine grain (acidic rocks and basic rocks that includes mainly basalts) and plutonic massive characterized by the presence of crystals of larger size as compared to the first category (acidic rocks category that includes granite, and basic rocks as gabbro-a classification of igneous rocks was performed in 1966 by Mason and taken up by other researchers [13, 14] ), classification performed based on the mineral composition and relative to way of formation of these rocks (see Figure 2 ).
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Figure 1. Geological map of Apuseni Mountains (according to
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Chemical Composition of Magmatic Rocks Analyzed
The chemical composition of rocks was determined based on analysis performed on 15 samples. The chemical analysis aimed to identify the main oxides, with emphasis on silica dioxide, as an indicator of the acid, basic or neutral type of the analyzed magmatites. The chemical analysis was performed in the Chemistry Laboratory at the University of Petrosani, using an XRF spectrometer (X-ray fluorescence). The alkali-ggregate reaction emphasizes the reactivity and partial harmfulness of aggregates containing one or more forms of the silica dioxide with lower crystallization (opal, chalcedony, tridymite, and cristobalite) and volcanic glass rich in silica dioxide. The need of testing the reaction alkali-ggregate is dictated by concrete, which comes in permanent or temporary contact with water or, generally, with a humid environment [2, 3, 16] . Testing of the alkali-ggregate reaction was performed in conformity with standard STAS 5440-70:
1.
To determine the reduction of sodium hydroxide solution Rc, Equation (1) was used:
where R c represents the reduction of the concentration of sodium hydroxide solution, in mmol/dm 3 ; f is the factor of chlorhydric acid utilized during titration 0.05 n; V 2 is the volume of chlorhydric acid 0.05 n utilized for titration of analyzed sample in cm 3 ; V 3 is the volume of chlorhydric acid 0.05 n utilized for titration of witness sample, in cm 3 ; and V 1 is the volume of diluted solution, in cm 3 (20 cm 3 ).
2.
The quantity of silica dioxide from the filtered sodium hydroxide solution was determined with Equation (2):
where: S c is the concentration of dissolved silica dioxide in mmol/dm 3 ; A 1 is the concentration of silica dioxide in g, in 100 cm 3 diluted solution; A 2 is the concentration of silica dioxide in g, in 100 cm 3 witness solution, diluted; and 60.06 is the molecular mass of silica dioxide, in g.
Based on the reaction alkali-ggregates, observations are drawn regarding the suitability of using aggregates with cements to attenuate or annihilate the reactivity. These observations are used in the particular case of the aggregates used to mix cements, which will face continuous contact with water or a moist environment [16] . The results following this analysis are given in Table 2 , while the noxious character of the aggregates is determined based on the diagram in Figure 3 and classification in Table 3 .
Porfiroid Granite
Structure: holocrystalline, granular hypidiomorphic, slightly porphyroidic. Texture: unoriented (massive), compact. Mineralogical composition; quartz, orthose, plagioclase feldspar, biotite, opaque minerals, secondary minerals. Quartz (33.2%) lacks completely geometric contour and occupies the interstices between feldspars. Quartz crystal dimensions do not exceed a maximum of 1.5 mm, with the majority of submillimeter dimensions. The quartz crystals appear as mosaicated arrangement or intergrown with orthose, as myrmekite. Orthose (37.5%) appears less frequently with geometric, idiomorphic contours, and more frequently as hypidiomorphic and xenomorphic crystals. The orthose crystals dimensions vary between 0.2/0.1 mm and 2.0/1.5 mm. The orthose presents mostly incipient states of mineralogical alteration; sporadically, advanced mineralogical alteration is also observed. Some crystal contours are corroded by finely crystallized quartz. Plagioclase feldspar (25.3%) consists of hypidiomorphic crystals of albite and oligoclase, frequently developed from average to large crystals (0.5/0.4 mm and 0.3/1.8 mm). The feldspar presents different states of mineralogical alteration, such as sericitization and kaolinization. Biotite does not exceed 4.5% from the mass of all components, appearing as fresh or partially to totally limonitized. Denomination rock: Porphyiroidic Granite.
Porphyiroidic granite. Orthose with twins (macles), phenocryst within metastasis mass of quartz and plagioclase
Porfiroid Granite
Structure: holocrystalline, granular hypidiomorphic, slightly porphyroidic. Texture: unoriented (massive), compact. Mineralogical composition; quartz, orthose, plagioclase feldspar, biotite, opaque minerals, secondary minerals. Quartz (33.2%) lacks completely geometric contour and occupies the interstices between feldspars. Quartz crystal dimensions do not exceed a maximum of 1.5 mm, with the majority of submillimeter dimensions. The quartz crystals appear as mosaicated arrangement or intergrown with orthose, as myrmekite. Orthose (37.5%) appears less frequently with geometric, idiomorphic contours, and more frequently as hypidiomorphic and xenomorphic crystals. The orthose crystals dimensions vary between 0.2/0.1 mm and 2.0/1.5 mm. The orthose presents mostly incipient states of mineralogical alteration; sporadically, advanced mineralogical alteration is also observed. Some crystal contours are corroded by finely crystallized quartz. Plagioclase feldspar (25.3%) consists of hypidiomorphic crystals of albite and oligoclase, frequently developed from average to large crystals (0.5/0.4 mm and 0.3/1.8 mm). The feldspar presents different states of mineralogical alteration, such as sericitization and kaolinization. Biotite does not exceed 4.5% from the mass of all components, appearing as fresh or partially to totally limonitized. Denomination rock: Porphyiroidic Granite. 
Gabbro with olivine and augite
Structure: holocrystalline, hypidiomorphic and allotriomorphic. Texture: unoriented (massive), compact. Mineralogical composition; basic plagioclase feldspar, augite, olivine, secondary minerals, saussurite. Basic plagioclase feldspar consists of the series of Labrador-bytownite-anortite, with 65% anortite. The plagioclase feldspar appears as medium and largely developed, presenting various stages of saussuritization alteration, respectively transformation into a fine aggregate consisting of zoisite, clinozoisite, epidote, albite, zeolites and sericite. Olivine (20%) is represented by hypidiomorphic, idiomorphic and allotriomorphic crystals, with dimensions between 1.5/0.5 mm and 0.5/0.1 mm. The mineral appears mostly fresh, where only the contourless olivine presents opacitization and serpentinization. Augite (8%) consists of hypidiomorphic and allotriomorphic crystals with dimensions below 1 mm. The cleavage is unidirectional for crystals sectioned parallel with Z crystallographic axis and bidirectional (89°) for crystals sectioned perpendicular on Z crystallographic axis. Opaque minerals are finely crystallized and non-uniformly dispersed into the rock mass. Denomination rock: Gabbro with olivine and slightly mineralized augite.
Basic plagioclase feldspar, olivine and augite, with geometric (idiomorphic) contour
Roșia Montană Rhyolite-sample number 6 Sampling location: Roșia Montană, Alba District. Geological structure: neogenic eruptivism, represented by rooted bodies, lava flows, explosive volcanic breccia and pyroclastics. Rock type: magmatic, neovolcanic effusive, acid. Rock structure: semicrystalline (hipocrystaline), porphyryvitreous. Rock texture: unoriented (massive), compact. Color: white, slight gray hue. Mineralogical composition: potassium orthoclase feldspar, quartz, calco-sodic feldspar (plagioclase), volcanic glass, pyrite, argillite minerals, calcite. Reaction to acids: feldspar phenocryst, partially or totally calcified, presents a strong reaction with diluted HCl.
Rhyolite partially altered and mineralized
Structure: semicrystalline (hypocrystalline), porphyry-vitreous Texture: unoriented (massive), compact. Mineralogical composition; potassium orthoclase feldspar, quartz, plagioclase feldspar, main rock mass as volcanic glass and microlites, opaque minerals (pyrite), secondary minerals (argillite minerals, sericite and calcite). The orthoclase feldspar (50.4%), in most cases, appears as idiomorphic and hypidiomorphic crystals, sometimes with bi-synthetic macles (twins) and with various degrees of alteration. The crystals dimensions vary between 0.4 and 6 mm while the orthoclase, heavily argillized and substituted by calcite, contain idiomorphic and hypidiomorphic crystals of pyrite. Quartz (20.6%) presents laced and rounded contour due to the corroding of the volcanic glass. The quartz crystal dimensions do not exceed 5 mm. Plagioclase feldspar does not exceed 2% from the total mass of mineral components. This mineral appears partially to totally sericitized or calcified. The main rock mass, containing feldspars phenocryst and quartz, consists of microlites of orthoclase feldspar, submillimeter and rarely millimeter pyrite crystals and volcanic glass. Given the hydrothermal metamorphism, these minerals present a variety of alteration degrees. Pyrite, in most occurrences, appears finely crystalized (0.1 mm to 0.7 mm), rarely exceeding 1.5 mm. usually, the pyrite consists of solitary, idiomorphic and hypidiomorphic crystals, dispersed non-uniformly within the rock mass. Same pyrite can seldom appear as agglomerations of nests not exceeding dimensions of 5 mm. Denomination rock: Rhyolite, partially mineralized and altered.
Hypidiomorphic orthose with an incipient alteration stage and with sub millimeter pyrite inclusions
Gabbro with olivine and augite Plagioclase feldspar (24.5%) presents mostly idiomorphic contours, also zoned. Crystal dimensions are variable, from 0.01 mm in microlites up to 6.1/4.5 mm for phenocryst. The cleavage appears distinct for crystals sectioned parallel to crystallographic axis Z. Hornblende (12.5%), similar to the plagioclase feldspar, appears predominantly idiomorphic. The hornblende crystals are sectioned perpendicular to crystallographic axis Z (basal sections) and parallel to same axis (elongated, prismatic sections). In both cases, good cleavage appears distinctly, bidirectional (124°) at basal sections and unidirectional for sections parallel with prismatic faces. Some crystals with idiomorphic contours exhibit partial or total opacitization. Biotite does not exceed 0.6% from all rock mass components and appears generally fresh, sometimes with incipient chloritization and limonitization. Some biotite lamellae, along the unidirectional cleavage, present slight opacitization. Opaque and secondary minerals do not exceed 3.5% of all rock mass components and consists of fine magnetite crystals, either as inclusions within phenocryst or irregularly distributed within the rock mass. Pulverulent kaolinite and finely lamellae of sericite appear on some plagioclase crystals or within the paste. The finely crystallized calcite appears with some plagioclase feldspars richer in anortite and sporadically with hornblende. Denomination rock: Andesite with hornblende and biotite.
Zoned plagioclase feldspar, with unaltered peripheral zones and central zones partially sericitized-kaolinitized, with biotite inclusions partially resorbed
Criscior Andesite-sample number 9 Sampling location: Criscior, Hunedoara district. Plagioclase feldspar (24.5%) presents mostly idiomorphic contours, also zoned. Crystal dimensions are variable, from 0.01 mm in microlites up to 6.1/4.5 mm for phenocryst. The cleavage appears distinct for crystals sectioned parallel to crystallographic axis Z. Hornblende (12.5%), similar to the plagioclase feldspar, appears predominantly idiomorphic. The hornblende crystals are sectioned perpendicular to crystallographic axis Z (basal sections) and parallel to same axis (elongated, prismatic sections). In both cases, good cleavage appears distinctly, bidirectional (124 • ) at basal sections and unidirectional for sections parallel with prismatic faces. Some crystals with idiomorphic contours exhibit partial or total opacitization. Biotite does not exceed 0.6% from all rock mass components and appears generally fresh, sometimes with incipient chloritization and limonitization. Some biotite lamellae, along the unidirectional cleavage, present slight opacitization. Opaque and secondary minerals do not exceed 3.5% of all rock mass components and consists of fine magnetite crystals, either as inclusions within phenocryst or irregularly distributed within the rock mass. Pulverulent kaolinite and finely lamellae of sericite appear on some plagioclase crystals or within the paste. The finely crystallized calcite appears with some plagioclase feldspars richer in anortite and sporadically with hornblende. Denomination rock: Andesite with hornblende and biotite. Plagioclase feldspar (24.5%) presents mostly idiomorphic contours, also zoned. Crystal dimensions are variable, from 0.01 mm in microlites up to 6.1/4.5 mm for phenocryst. The cleavage appears distinct for crystals sectioned parallel to crystallographic axis Z. Hornblende (12.5%), similar to the plagioclase feldspar, appears predominantly idiomorphic. The hornblende crystals are sectioned perpendicular to crystallographic axis Z (basal sections) and parallel to same axis (elongated, prismatic sections). In both cases, good cleavage appears distinctly, bidirectional (124°) at basal sections and unidirectional for sections parallel with prismatic faces. Some crystals with idiomorphic contours exhibit partial or total opacitization. Biotite does not exceed 0.6% from all rock mass components and appears generally fresh, sometimes with incipient chloritization and limonitization. Some biotite lamellae, along the unidirectional cleavage, present slight opacitization. Opaque and secondary minerals do not exceed 3.5% of all rock mass components and consists of fine magnetite crystals, either as inclusions within phenocryst or irregularly distributed within the rock mass. Pulverulent kaolinite and finely lamellae of sericite appear on some plagioclase crystals or within the paste. The finely crystallized calcite appears with some plagioclase feldspars richer in anortite and sporadically with hornblende. Denomination rock: Andesite with hornblende and biotite.
Criscior Andesite-sample number 9 Sampling location: Criscior, Hunedoara district. The plagioclase feldspar appears mostly zoned, with crystals dimensions varying between 0.3/0.2 mm and 2.0/1.0 mm. Central zones of the plagioclase feldspar, with higher anortite content, appear sometimes transformed into kaolinite and sericite. For most of the cases, the microlitic plagioclase feldspar appears not-altered. Hornblende (4.5%) appears with the rock mass as hipidiomorphic crystals, with dimensions below 1 mm. For most of the cases, the crystals contours are opacitized; sometimes, the amphibole is completely transformed into a secondary product through oxy-hydration. The vitreousmicrolitic paste (55%) in this rock type consists of amorphous volcanic glass, where the feldspars microlites appear nonuniformly distributed. As the feldspars, microlites are predominant, the resulting macroscopic color is dark gray. Denomination rock: Vitreous-porphyry Andesite.
Idiomorphic zoned plagioclase feldspar, centrally altered and with non-altered, clear, periphery contours. Two joint hypidiomorphic plagioclase crystals
Vitro-porphyry Andesite
Structure: hypocrystalline, porphyry-vitreous Texture: unoriented (massive), compact. Mineralogical composition: neutral plagioclase feldspar, hornblende, microlitic vitreous paste, opaque minerals, secondary minerals (kaolinite, sericite, limonite). Plagioclase feldspar (30.5%) is represented by idiomorphic and hipidiomorphic crystals with incipient alteration stages. The plagioclase feldspar appears mostly zoned, with crystals dimensions varying between 0.3/0.2 mm and 2.0/1.0 mm. Central zones of the plagioclase feldspar, with higher anortite content, appear sometimes transformed into kaolinite and sericite. For most of the cases, the microlitic plagioclase feldspar appears not-altered. Hornblende (4.5%) appears with the rock mass as hipidiomorphic crystals, with dimensions below 1 mm. For most of the cases, the crystals contours are opacitized; sometimes, the amphibole is completely transformed into a secondary product through oxy-hydration. The vitreous-microlitic paste (55%) in this rock type consists of amorphous volcanic glass, where the feldspars microlites appear non-uniformly distributed. As the feldspars, microlites are predominant, the resulting macroscopic color is dark gray. Denomination rock: Vitreous-porphyry Andesite.
Texture: unoriented (massive), compact. Color: gray. Mineralogical composition: neutral plagioclase feldspar, hornblende, rarely biotite lamellae and microlitic paste. Reaction to acids: slight reaction with diluted HCl, due to presence of calcite formed on plagioclase and hornblende.
Andesite with hornblende and biotite both cases, good cleavage appears distinctly, bidirectional (124°) at basal sections and unidirectional for sections parallel with prismatic faces. Some crystals with idiomorphic contours exhibit partial or total opacitization. Biotite does not exceed 0.6% from all rock mass components and appears generally fresh, sometimes with incipient chloritization and limonitization. Some biotite lamellae, along the unidirectional cleavage, present slight opacitization. Opaque and secondary minerals do not exceed 3.5% of all rock mass components and consists of fine magnetite crystals, either as inclusions within phenocryst or irregularly distributed within the rock mass. Pulverulent kaolinite and finely lamellae of sericite appear on some plagioclase crystals or within the paste. The finely crystallized calcite appears with some plagioclase feldspars richer in anortite and sporadically with hornblende. Denomination rock: Andesite with hornblende and biotite.
Zoned plagioclase feldspar, with unaltered peripheral zones and central zones partially sericitized-kaolinitized, with biotite inclusions partially resorbed
Idiomorphic zoned plagioclase feldspar, centrally altered and with non-altered, clear, periphery contours. Two joint hypidiomorphic plagioclase crystals
Idiomorphic zoned plagioclase feldspar, centrally altered and with non-altered, clear, periphery contours. Plagioclase feldspars partially altered, with non -transformed crystals contours, welded crystals of plagioclase and opacitized idiomorphic hornblende, idiomorphic and hypidiomorphic submillimeter pyrite 
Reaction to acids: none of the rock components reacts with dilute HCl. 
Andesite with hornblende, partially altered
the outer layer which appears usually fresh, without any transformation into kaolinite and sericite. Plagioclase feldspar crystal dimensions vary between 0.2/0.1 mm and 5.0/3.8 mm. Hornblende (8.3%) appears within the rock mass as idiomorphic and hipidiomorphic crystals, some unaltered, some partially or totally sericitized. Good cleavage, bidirectional for basal sections, is observed; unidirectional cleavage characteristic for longitudinal sections appears either distinct or completely opacitized. The microlitic and vitreous paste presents an advanced grade of alteration into kaolinite and sericite. Fresh microlites are rare and belong to the same type of plagioclase feldspar. Opaque minerals (2%) consist of submillimeter crystals of pyrite and chalcopyrite
Andesite with hornblende
Structure: semicrystalline, porphyry vitreous. Texture: unoriented (massive), compact. Mineralogical composition: neutral plagioclase feldspar, hornblende, microlitic, volcanic glass, secondary and opaque minerals. Plagioclase feldspar (23.8%) consists mostly of idiomorphic and hypidiomorphic crystals, rarely zoned. Plagioclase feldspar crystal dimensions vary from 0.01 mm for microlites and 6.2/4.3 mm for phenocryst. For thin sections parallel with crystallographic axis Z and presenting polysynthetic macles (twins), the unidirectional cleavage appears distinctly. Hornblende (12.6%) appears within the rock mass as idiomorphic, hypidiomorphic and xenomorphic crystals with dimensions between 0.2/0.08 mm and 10.3/1 mm. The sections are either parallel or perpendicular on crystallographic axis Z. Good cleavage appears distinctly, as bidirectional (124°) or basal sections and unidirectional for sections parallel with prismatic faces. Some of the idiomorphic and hypidiomorphic crystals present partial or total opacitization. Microlites (50%) are feldspathic, non-uniformly distributed within the volcanic glass. Opaque minerals (4.5%) are finely crystalized, idiomorphic, hipidiomorphic and xenomorphic, chaotically distributed within the rock paste and consisting of pyrite and oxidic minerals. Rock type: magmatic, effusive (neovolcanic)
Reaction to acids: none of the rock components reacts with dilute HCl. Based on Table 3 and Figure 3 , rocks are classified into four classes, from A, as non-reactive rocks, to D, as harmful rocks.
Andesite with hornblende, partially altered
Physical and Resistance Properties of Magmatic Rocks
The physical rock state enables a quantitative description as well as an estimate of resistance characteristics. This description and estimate was accomplished by determining physical characteristics, such as specific density, apparent density, apparent porosity, compaction, natural moisture, and water absorption [2, 3, 17] . The physical and resistance properties were determined according to valid standards, as per recommendation of the International Bureau of Rocks Mechanics and International Society of Rocks Mechanics. The measuring of physical and resistance properties has been made in accordance with specific protocols, recommendations of the International Bureau of Rock Mechanics and International Society of Rock Mechanics (see Tables 4 and 5 ). Based on Table 3 and Figure 3 , rocks are classified into four classes, from A, as non-reactive rocks, to D, as harmful rocks.
The physical rock state enables a quantitative description as well as an estimate of resistance characteristics. This description and estimate was accomplished by determining physical characteristics, such as specific density, apparent density, apparent porosity, compaction, natural moisture, and water absorption [2, 3, 17] . The physical and resistance properties were determined according to valid standards, as per recommendation of the International Bureau of Rocks Mechanics and International Society of Rocks Mechanics. The measuring of physical and resistance properties has been made in accordance with specific protocols, recommendations of the International Bureau of Rock Mechanics and International Society of Rock Mechanics (see Tables 4 and 5 ). 
Admissibility Condition of Rocks Based on Provenance
Rocks used for road construction should have homogeneity of their mineralogical and petrographic structure and composition, without any traces of physical or chemical alteration. Pyrite, limonite or soluble salts must not be present in the rock mass; the presence of microcrystalline or amorphous silica is also undesirable, as it can react with alkali from cements [18] . Additionally, it is not recommended to use aggregates from altered, soft, friable, porous and vacuolar rocks, with a granular content exceeding 10% in broken rocks or 5% in chippings. Based on the main physical-mechanical characteristics, the rocks employed for natural rock products are classified into five classes of admissibility, as described in Table 6 . Shattering caused by compression in dry state and abrasion by Los Angeles machine are determined on broken rock, sort 40-63. Rocks that do not fulfill the freezing-thawing resistance cannot be used for road construction [18] .
Assessment Methodology of Rocks
For qualitative assessment of igneous rocks such as granites, rhyolites, diorites, andesites, gabbro, diabases and basalts for use in the form of aggregates, coarse stone or ornamental works, the developed and applied methodology in this case is based on the principle of assessing the conformity and the level of safety considering the requirements of the standards. The aim of conformity assessment was first to verify if the general and specific requirements of rocks used as building materials are in compliance. Conformity analysis is often used in the field of occupational health and safety [19] [20] [21] ; the proposed method is practically based on definition of conformity encountered in the field of safety, so we established a mathematical model for rock assessment that considers their imposed requirements.
The proposed method consists in achieving a sheet or a set of individual sheets for each rock analyzed; the sheets include the properties according to the general and specific requirements that the rocks must satisfy to be used in construction. Every characteristic of rock was considered a quantitative assessment indicator and noted by granting certain points. The grading system used in this method, namely the assessment of each characteristic, was performed as follows: 5 points, if the requirement described by indicator is totally satisfied; 4 points, if the requirement described by indicator is partly satisfied, maximum 75%; 3 points if the requirement described by indicator is partly satisfied, percentage of 50-75%; 2 points if the requirement described by indicator is partly satisfied, percentage of 25-50%; 1 point if the requirement described by indicator is unsatisfied (less than 25%); and not applicable, if the requirement described by indicator is totally unsatisfied.
Each characteristic regarded as an indicator has an associated weighting coefficient with value of 1, 2, 3, 4 or 5 according to the requirement importance and the class in which the rocks were classified relative to the requirements or conditions of admissibility (Table 6 ). After assessment of all characteristics (indicators from sheets), the following were determined: conformity level (NC), safety level (NS) and unconformity degree (GC) according to the obtained points (PO) and maximum points (PM) (see Table 7 ). The information obtained by this method refers to the non-conformities according to the conditions imposed by standards, which are not totally satisfied; and the conformity level according to the conditions that the rocks must satisfy and the safety level of rocks used in construction. Depending on NS and NC, the correspondence as against allowable criteria is presented in Tables 8 and 9 . 
Results and Discussion
For each type of rock considered in the study, the following have been analyzed: structure, mineralogical-petrographical composition, chemical composition and alkali-aggregates reaction. In addition, laboratory tests to establish the values of physical and mechanical characteristics of the 15 analyzed rock samples were carried out. The experimental data interpretation has lead to the following findings (Tables 1-5): • Gabbro is homogenous rock from the perspective of structure and mineralogical-petrographical composition, without visible traces of physical and chemical degradation; apparent density of 2.844 × 10 3 kg/m 3 ; value of porosity (1.516%) leading to rock classification as "less porous"; a small difference between specific density and apparent density lead to significant compaction of the rock, with an average of 98.483%; water absorption is directly influenced by porosity an average of 0.427% leading to the classification of the rock as "least absorbent"; from the perspective of resistance to breakage due to monoaxial compression, the rock is classified as having "high resistance".
•
Diabase is homogenous rock from the perspective of structure and mineralogical-petrographical composition, without visible traces of alteration, despite a system of millimeter fissures colmated with carbonates; volumetric density of 2.7823-2.7876 g/cm 3 , with an average of 2.749 g/cm 3 , leading to rock classification as "heavy"; 1.267% porosity, leading to rock classification as "least porous"; compaction of 98.732%; water absorption of 0.69%, leading to the classification of the rock as "least absorbent"; from the perspective of resistance to breakage due to monoaxial compression, the rock is classified as being "resistant".
Granite is homogenous rock from the perspective of structure and mineralogical-petrographical composition, without visible traces of alteration; volumetric density of the three granite types are 2.619-2.625 g/cm 3 , leading to rock classification as "heavy"; porosity of 0.58-0.82% leading to rock classification as "less porous"; water absorption from 0.29% to 0.31%, leading to the classification of the rock as "less absorbent"; compaction from 99.17% to 99.41% is regarded as high; mechanical resistance is considered very high.
Diorite is homogenous rock from the point of view of structure and mineralogical-petrographical composition, without visible traces of alteration; volumetric density of 2.95 g/cm 3 , leading to rock classification as "heavy"; porosity of 0.45% leading to rock classification as "less porous"; rock resistance is considered high.
Rhyolite has various alteration states; following alteration, the volumetric density is relatively low, however the rock is still classified as "heavy"; porosity is high, as a result of the differences between the values of volumetric density and apparent density; water absorption leading to the rock classification as "less absorbent"; porosity influences the compaction, which is 96.89%; mechanical resistance is considered low.
There are six types of andesites, with the following properties: various alteration states, from incipient to advanced; based on the alteration states, the volumetric density varies accordingly between 2.45-2.67 g/cm 3 ; alteration affects porosity, which presents different values; under the influence of alteration phenomenon, compaction presents values of 95.62-99.26%; rock moisture varies between 0.64-2.76%; monoaxial compressive strength is 110.19-143.53 MPa.
There are two types of basalts characterized as follows: no alteration visible, leading to a homogenous structure; volumetric density of 2.69-2.70 g/cm 3 ; relatively low porosity, 0.89-0.93%; reduced absorption, at 1.23-1.33%; water saturation is 0.62-0.67 leading to rock classification as "moist"; based on their mechanical resistance, these are considered "very hard rocks"; based on deformation property, the rock presents an elastic behavior. For each of the 15 types of rocks analyzed, applying the methodology proposed the conformity level, safety level and unconformity degree were determined. The results are given in Table 10 . The conditions of admissibility of origin rocks and the values obtained for each type of rock are given in Table 11 . Determining the shattering resistance was achieved by compression in dry state, and the abrasion by Los Angeles machine, on broken rock, size class 40-63. 
Conclusions
The observations made on rocks collected from South Westerners Apuseni Mountains, Romania (for use in construction) and literature review performed allowed their classification as magmatic rocks associated to the Alpine orogeny. Generally, plutonic rocks presented reduced natural moisture content and low porosity. On prolonged contact with water, until saturation state, they have not lost cohesion.
The proposed method has been designed to facilitate the assessment and verification of the criteria to which the rocks should comply to be used as building materials, given the admissibility conditions imposed by standards.
Applying this evaluation system allows determining the specific parameters of the rock quality requirements, namely the conformity and unconformity degrees, and more specifically the safety level that these rocks can provide if they are used in the construction field, either as aggregates or as construction materials. The proposed method represents an appropriate tool for assessment and verification of the requirements regarding the quality of rocks used in construction. Concerning the proposed classification relating to the correlation between safety criterion and the risk of rock use and their admissibility in construction, the obtained results show that, from the analyzed types of rocks, more than 80% of them fall into the class of rocks with high and very high safety level, which means that the risk of use is very low to low, and, in some cases, even nil, which means high and very high conformity level.
Relative to the imposed conditions of admissibility, provenience rocks were classified into four classes, ranging from A to D, as follows: granite, diorite, basalt and a part of andesite rocks type fall in class A, as high safety degree rocks being very good for constructions; diabases and large part of andesites are included in class B, with a high level of safety and conformity; andesites from Deva-Certej area are included in class C, with a medium level of safety and conformity; and Săcărâmb andesite and Roşia Montană rhyolite have been identified in class D from the viewpoint of conformity and safety level.
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